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C54) VINYL MONOMER, POLYMER, PHOTORESIST COMPOSITION AND FORMATION OF 
PATTERN USING THE SAME 

(57)Abstract: 

PURPOSE: To obtain a vinyl monomer of a specific 
formula, having high transparency to the light in a far °fe J 
ultraviolet light region, showing high sensitivity and 
resolving power to exposure to light of far infrared light, 
having excellent dry etching resistance, optimal for a 
photoresist. 

CONSTITUTION: This monomer is shown by formula I 
(R1 is H or methyl; R2 is a 7-1 3C Afunctional bridged 
cyclic hydrocarbon; R3 is a group to be decomposed by 
an acid or H; X is an alkylene or a bonding group 
composed of O-C; Y is an alkylene or a bonding group 
composed of C-C). The monomer is homopolymerized or 
copolymerized with another polymerizable compound to 
give the objective polymer of formula II (R4 T R6 are R9 
are each H or methyl; R5 and R7 are each a 7-1 3C 
bifunctional bridged cyclic hydrocarbon; R8 is a group to 
be decomposed by an acid; R10 is H or a 1-1 0C 
hydrocarbon; k+m+n is 1 and (k) and (m) are 0-1; (n) is 
0-0.9; A and D are as shown for X; B and E are as 
shown for Y; 1,000-500,000 weight-average molecular weight) 
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x-fiM 2 0ml T^JMRU ftft&K*** h V * A 
7ki§ift 8 0 m L teft A*a* 80mK*150mlO 

3, 4->ti Kn-2H-e^>4r^*i-^>Ci:lc5:»5 
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C : 6 9. 2 (6 9. 6) 
H : 8.0(8.3) 

{§U JS?ffiI*IcO&fg(iC2iH30O5 (MW=3 6 2. 4 
6 5) Oft^t£^1-o 

I R ( c m-l) : 2 9 5 0, 2870 U CH) , 171 
6 ( v C=0 ) . 1 6 3 2 ( v C-C ) . 116 6 ( i/ C-0 

) 

i H-NMR (CDC I 3 > rt%$MmWn if h7^f io 
;Vy7>) ppm: 1. 2-2. 7 (m, 2 0 H) , 
1. 9 5 (s, 3H) , 3. 4 7 - 3. 5 7 (m, 1 
H) , 3. 6 3-3. 7 3 (m, 1H) > 3 . 8 - 4 . 
1 (m, 2H) > 5. 5 5 (s , 1 H) , 5. 9 4 

(s f 1 H) . 6. 1 (s, 1 H) > 

mmM4) -ft* (1) K£v>T> R 1^**^-7-. 
R2**by->*D [5. 2. 1. 0 2.6] 7-^>- 4| 
8-v-f^S> R 3 fry- YyM Yuy?y-2-4)V 

1T**^) kf~;i^y v-co>g-j£ 20 
- [0 0 4 2] 

Hbio] 

H 

ch 2 -c 

b 

[0 0 4 3] *J&#0 3 k Wim^. m L^ffi^J 1 X'fttz tf 

S (Ditto*) ^%m,M2 V&tzV—Jl"*;^- 30 
3, 4 - y t Kn - 2 H - t: 7 >0{tt> •) i: 2 , 3 
-ybKn77>^ffiv^fiLt (^t£i£#> Um6 
2%) o 

7cH5M*Hi (£S%) 
C : 6 8. 3 (6 8. 2) 
H : 8.1(7.8) 

111, Sai*JOiMIiiC 19H26O5 (MW= 3 3 4. 4 
114) Oft$ftt£S-fo 

I R ( c m-l) 12950, 2874 (vCH), 171 

8 ( u C-0 ) . 1 6 3 0 ( 1/ C=C ) % 116 6 ( v C-0- 40 

C) 

1 H-NMR (CDC 1 3 , ftUWMWX :t F7^f 
)Vy7>) ppm: 1. 1 - 2 . 8 (m, 1 8 H) . 
3. 5-3. 8 (m. 2H) , 3. 8-4. 1 (m, 2 
H) . 5. 6-6. 5 (m, 4 H) , 
[^ifctf(15] -ft* (1) fcfcHT. Rl WfJH, 
R2*<HJv^n [5. 2. 1. 0 2.6] ri]z,-4 t 



16 



[0 0 4 4 ] 

Hfci 1] 



CH, 
CH 2 =C 

A 

O^-R^COOCHCCHg)^ 

[0045] affc*>Pi/«>A«e«*, astnts 200 

miffl3oP77^3(:, Hi&ffl 1 X~%t>titz\£-)\s*: 
(-ft* (1) KJ3V>T, RijiMfJl'S, R2 
tfh'Jv^n [5. 2. 1. 0 2.6] f>1j>- 4, 8- 
v-OV-ft, R3#**ig^ XA*-CH2-, Y***t3R 

ft 4 6g (0. 022mo 

i) , ^;pxf;px-f ;H . 30g (0. 022m 
ol) tmit^^i^> 6 0 m l *rlDx.**+*o 
p- • — tK*D*& 1 Smg^iQx. 1 

&3fW«J$1-*o Rfi>»Tffc, yWx-f)H 2 0m 

i t#jru taaft»**+ b u v^&mms o m i , 

I&f0^4g7(c8 0 m K 7k 1 5 0ml OJKt?«fc?£-t4o 

5. 6 7gf|/: (ttttifcfl^ JR*9 0%) 0 

C : 6 8. 9 (68. 5) 
H : 8.9(8.6) 

fiU »»rtO»«liC2oH3<>05 (MW= 3 5 0. 4 

5 4) *>tt-JMt*3t1- 0 

I R ( c m-l) : 2 9 5 0, 2 8 7 2 ( u CH) . 17 2 

0 ( y C=0 ) > 1 6 3 0 ( v C=C ) > 116 6 ( v C-0 

) 

1 H-NMR (CDC 1 3 , 
i^>7 >) ppm! 1. 0-2 

,1.45 
7 5 (q, 
5 5 ( s , 
1 H) . 

lHift«6] -ft* (1) HJ3V>T. Rl^f^S, 
R2**HJy^U [5. 2. 1. 0 2.6] 7*>-4, 
8-i?<ifi>&, R3^1-7h^yxf^S, Xri*-C 

H2-. Y^*-^*ft«-*^4&att*-c**e- 

[0 0 4 6] 

[fbi 2] 

a. 2 =c. 
6 

CH^-R^-COOCHttHpOC^jHg 



1. 2 (t, 3H) 
(s, 3H) , 3. 
(m, 2H) , 5. 

H) s 6. 1 (s, 



T^wa : f f7>f 
7 (m, 14H) , 
(d, 3 H) > 1 . 9 5 
2H) , 3. 8-4. 1 
1 H) > 5. 9 (q, 1 



1 
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[0 0 4 7] ISifeMS tmm^ fiL^;i,xf;i,x- 

(*£t±$tffc> (** 7 0 %) o 
5c*4MJMI (S*%) 
C : 6 9. 5 (6 9. 8) 
H : 8.7(9.1) 

1SU gart^)»«*iC22H3405 (MW= 3 7 8. 5 

0 7 6) Offfffi£Srfo 
[0 0 4 8] 

[»J7] -tt^C (1) R 1 f 

R2#hiJv*u [5. 2. 1. 02.6] ^a>_ 4> 

R3#tert-*/f^ X*«-CH 

[0 0 4 9] 

Hti 3] 

c=o 

ft 

CH 2 -R^C00C(CH 3 ) 3 

[0 0 5 0] tt<fc*/bi/^A«*Wit3fc 1 0 0 m 1 
7 7 x n l til/: if / 7- 5 g (0. 0 

18moJ) tffift^f l^>3 0raK t - T «^ ^ 7 ^ 
n-;V3. 9 9 g (0. 0 5 4 m 0 1) . 4-v>f^ 
7^;e»Jv>l. 7 6 g (0. 0 1 4 mo I ) £ A 
ft> 0 refill- *o f:i:yy^nA^y;v^;i/ # 

4 ^ K 4 . 08g (0. 020mol) KjJDx. 

WfflLfc^^n^>i/^R**ritaiL. tt»S:0. 5M 
( 2 X 1 0 m 1 ) . . ft#D*t«**+ b 'J * AtK^ 
(2X 1 0m 1) OJH-Cft»i-&. *«*<r«»^^* 

tttt* 5. 6 7 g#/c (ttttttfr. «^9 0%) . 

Ttmfrvtm (s*%) 

C : 7 1 . 4 (71. 8) 
H : 8.7(9.0) 

fiU g5BlrtcO&ffiliC20H30O4 (MW=3 3 4. 4 

5 4 6) *>tf-JMI*S1-o 

1 R ( c m-i) : 2 9 5 0, 2874 ( v CH) . 171 

6 ( v C=0 ) , 1 6 2 6 ( m C=C ) . 116 6 ( u C-0 

) 

[SfiM8] -»5St (1) U£v>T, Rl^f^S, 
& & Jt*£&-C& & Vf - )\> * - (7)>^gE 

[0 0 5 1 ] 
lit 1 4 ] 



18 



10 



20 



30 



40 



CH= 



C 



COOH 



[0 0 5 2 ] 2 0 0ml 3oP77Xa(; > kfv^u 
[2. 2. 1] ^F-5-x>-2-*W>ite 
r t -7f^xxf^5 0 gt> 3 3 g, 

iftffikl. 3 5 g, 7K2 g£Jnx.> 60-70 r-e 5^ 

■RIBS**. Jft*», *Rffi©***y*»**ET 

I R ( c m-0 12400-3600 ( 1/ OH) , 296 

0 , 2 8 8 0 ( v CH) , 1 7 0 4 ( v C=0 ) , 16 2 8 
( 1/ C=C ) , 116 8 ( v C-0 ) 

1 H-NMR (CDC I 3 , l*J««U£»« :r>7^f 
J^>7» ppm: 1. 25-2. 05 (6H) . 1. 
9 2 (3H) . 2. 3-2. 8 5 (3H) 

4. 69-4. 74 (1 H) , 5. 53 (1 H) > 6. 
0 6 (1 H) 

[HffitRI9] 1 X^htltz\d^)V^y^-(OM / k 

# (2) Ki5V>T* R4^>fJH, R5tf*f 

'jy^o [5. 2. 1. 0 2.6] r *>>-4, 

*£S> m. n^0) 
[0 0 5 3] 
Mfcl 5] 



1 J k 
I 

0 



C00H 



50 



[0 0 5 4] ffl<t*^y^^lf#Sa8ttttS:#lt^5 0 

1. 58g (5. 68mmol) tfti»f h7tKn7 
7>14mli:^SU -tilc**H*6#J-e**T'/e 
X>fV7fP^h'J^ (MAIBNtB&t) 9 1. 5 
m g ( 4 0 mm o 1 • I -l) £#0;i> 6 0-6 5 iCCffl 
frt&o 6B#M»tt*U BUB«**tUyn>f >30 

0 m 1 «faLfcit»*^SO"r*o d— BE 

(JDUM 9%) o 

[0 0 5 5] fl^il*. f h7t Kn77y«:ilii: 
U BB5fomXiSSGPC*7^ (GPCKF- 8 0 3 ) i 

^i:MW= 6 0 0 0> MW/MN=2. 5 3 (#y 

1 R (cm-3) : 2800-3600 ( vOH) , 295 
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0 ( v CH) , 1 7 2 2, 1 6 9 6 ( » C«0 ) , 1170 
( y C-0 ) 

iH-NMR ((CDs) 2 SO. I*lffl«i»ttR : r h 
7>f^y7>) ppm:0. 7-2. 8 (m, 19 
H) , 3. 4-4. 0 (m, 2H) , 11. 8-1 
2. 1 (b r s, 1 H) 

[HJfcWlO] HJfe«iT»fenfctf^;^w-t|| 

t&flii 3 x~% h tut if - jv-* y -7 - <o#fi^te (-ttS; 

(2) £i5V*T, R4, R6 jJ^-f-ZUafc, R5, R7# 

h'Jv^n [5. 2. 1. 0 2.6] -f'* >- 4 , 8-v 

d^-ch 2 -> b. e 

[0 0 5 6] 

Ifbi 61 



CH 3 CH 3 



I J k 
I 

0 

CH*-R 5 -C00H 



c=o 

I 

0 



-o 



20 

[0 0 5 7] ttffc**v*A*tfSSffitf*#*tfc 1 0 
0mlt^77Xn + , Hffcffl) 1 Ti#^bT^;W^e/-7- 
2g (0. 007mol) £&Mm3T&tz\£-)l>*s 
•7-10. 42g (0. 0 2 9 mol) OTf 
KD77^50mli:S»L, fdCA I BN 1 6 3m 
g ( 2 0 mm o 1 • 1 -i) HjuJL, 6 0 - 6 5 WffiW 
-t&o 6 U RSS^IftS-U ^n>f > 6 0 0 

miliar, «fflLfcifc»*iFgW-*o Si:t^-SS 
i£tt*!*tT d - fcK* 0 SM^ 5. 5gf#fc(JR*5 
10 9%) o -<0B#O*S^Jtiii H-NMRW 

Jt*^2 ! 8T*o7t (k = 0. 2, m=0. 8) 0 
»?i:MW=2 8 0 0 0, MW/MN=2. 2 5 (# 

mtm ii, 12] ntft«i i o * m L%tm 

l tf~ ;u^ey -^-<h HJSW 3 TWfc bf^;^y -7 

^Jt (k/m) > S^lifft^i (MW) SrJSlT^ 
Jc2 U*i"o 
[0 0 5 8] 

20 im 2 ] 



• 






k/m 




3£ft¥i*£*:fi: (MW) 


gffitiil 1 


0. 5/0. 5 


0. 


5 2/0. 


4 8 


2 600 0 


«JSOT 1 2 


0.7/6.3 


0. 


7 1/0. 


29 


3 200 0 



[0 0 5 9] 

[IUfifflll3, 14] *WI1 0^|B]«t:> ULAIB 



*#*-frJt (k/m) , ItfW; 
30 [0 0 6 0] 
[S3] 



(MW) Sr^f. 





A I BNiftg 




k/m fift^^d^A (MW) 


BK0H 3 


1 Ommo 1 • 1 


0. 


2 2/0. 7 8 7 6 0 0 0 


*M14 


4 Ommo 1 • 1 


0. 


2 1/0. 7 9 6 8 0 0 



[0 0 6 1 ] 

[IIW 1 5 ] HJfcffil 1 -CHrfbftfclf-A"*-/ v-^H 
iS«7T^#^ti^:lf^;P^y-7-o*fi^ (-«* 

(2) fci$V>T* R4 > R6^>^;v^, R5, R7 # 
bUv^n [5. 2. 1. 02.6] y^>_ 4> g-^ 
^ ;l^> R8 ** t e r t A, D#-CH2 

B. E#ft*-K**8£*<b&&«*S*. n**0) 

[0 0 6 2] 
lit I 7] 



40 



-fqfc-c ] [ ot-M 



I 

0 

t r 

CH*-R 5 -C0QH 



I 

0 



50 



i2~n uuun CH2~R — C00C(CH 3 )j 

[0 0 6 3] 35JSW1 0 ffiLHitl«l3-C»fc 
kf^. J - left X T HJftGll 7 tf ^ ^-=6 y -7 - 

#W*fi£Jt (k/m) , atf** 3 ?*^* (MW) 
[0 0 6 4] 
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22 



[3£4] 







k/ra 


M¥$»*tt (MW) 


sunn i 6 


0.6/0.4 


0. 58/0. 4 2 


28000 



[0 0 6 5] 

mm 3 -vnbtitzv w^jv^q 

[5. 2. 1. 0 2.6] f*i;M^^'Jl/-htWE 

(2) tcis^T, R« , R9 

R5 , Ri ifih*) 9 s*u [5. 2. 1. 0 



10 



6 

10 0 6 7] S1W^vnH^lII4#lj/:2 0 

ig (o. 0 0 4moi) tuiftflia-cfffctr^*/ 

■7-3. 9 1 g (0. 0 1 1 mo 1 ) > F'Jv^D 

[5. 2. 1. 02.6] *Z ij b (01 

ft/S («0 BfoffFA-5 1 3M) 4. 7 5 g (0. 
0 2 2 m o 1 ) i&M-r h y \l Kn y y > 7 5 m 1 Kj§ 
#U f:i:AIBN2 4 5mg (20mmol • 

$m*.s 6 0-6 5tts#n o 6**ntttt» 

U ^n>f>6 0 0ml tea?. *f W L 

J: •? §»^6. 8 gf#fc OK* 5 3%) 0 Z<D 



C=0 

4 



*2.6 ] x^>-4, R8 ri*r F7 t: Ko 

R«WhUV>o [5. 
2. 1. 0 2.6 ] T'rtJi/pafc) co^a 
[0 0 6 6] 
Hfc 1 8 ] 

•■CD 



20*R$k = 0. 1. m=0. 31, n = 0. 5 9t*)o/: 0 
^i:MW= 3 2 0 0 0, MW/MN=2. 3 3 (# 

lUMfajl 7, 18] fttfefll 6fcW»£* fiL*»« 
SVF'J^^n [5. 2. 1. 0 2.6] 

^#<7)*S^ifc (k/m/n) . RtfM^^fi 
• (MW) fcjaTKS^o 
[0 0 6 8] 

30 im 5 1 







k /m/n 


(MW) 




0. 2/0. 4/0. 4 


0.21/0. 40/0.39 


24 600 


1 8 


0. 5/0. 2/0. 3 


0. 50/0. 22/0.28 


2 5 200 



[0 0 6 9] *n) > fr^S. (MW) iMTlZTfi-f, 

mwrn 1 9] mmm 1 7 iila i bnos « [0070] 

(it*) 2 Ommo 1 • 1 -1*4 Ommo 1 • 1 -U-ft 6 ] 





k/m/n fifi¥^»-f-ft (MW) 


SSJSttl 8 


0.21/0.41/0.38 6 5 0 0 



[0 0 7 1] 

immm 2 0 ] 



■MW 1 Tf» tit: fcf~ y v- t 



50 



fto£%M^ (HBtSt (2) K33V> 
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X. RK R* > R9**>^;H6, R5 , R7^h>Jv 
*n [5. 2. 1. 0 2.6] f*>-4, 



ft 4 
[0 0 7 2] 
[ffcl 91 



24 



— kit 



ft 



C=0 " CsO 




[0073] mmm i 6 1 m l h y n 

[5. 2. 1. 02.6 ] -frt-Jl,;* ij Mitt* 
YJ-Zffr IB-X)£fflv>T 



^ft (MW) 4-Jii.Tlw^i- 0 
[0 0 7 4] 
[«7] 







k/m/n 


fift^fr?-* (MW) 


SJ60I2 0 


0.1/0. 3/0.6 


0. 12/0.31/0. 57 


24 600 



[0 0 7 5] 

mum 2 1] 3afc«8-c»fe*tfce-/p*y^- 

(2) H^V^T, R4 , R 6 R5^V;U^ 

v 4 R7^f'Jv^n [5. 2. l. 0 

2,6 ] r *>-4, /W*. RS^tert-y 

H2-, B. E#«*-«*tt^*fcfta«»£. ntf* 
0) 

[0 0 7 6] 
Ift2 0] 



[0 0 7 7] HJ&fll 1 5 t tl LUifcffll 1 "Cftfc 

tr - >w y t - ft x. t Hifc wi 8 -c » fc if ~ >v ^ j ^ - 

m) , stfMWS^* (mw) *£m:sto 

[0 0 7 8] 
[*8] 



30 



CH 3 
C=0 



C00H 



I 

e-o 

I 

0 

CH o -R 7 -C00C(CH,) 



3'3 







k/m 


fift¥*D£^ft (MW) 


*ffiW2 1 


0. 6/0. 4 


0.59/0.4 1 


263 00 



[0 0 7 9] 

[H»#J2 2] TKOftjft*^**^* h*««L 

( a ) we mm&i 1 1 ) 0 . 9 7 0 g 

(b) D^n^->;1/> (2 - t^rVy^DA^rv 

»«^#J:-«fcS: (3) *>ft*tt) 0. 03 Og 



50 



(c) , /aifv>^ , j3-M;/f^i-fm7' 

- h '(»MQ 4. 0 0 0 g 
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[0 0 8 0] 

[£16012 3] £jfctil2 2 tR«HLT, IS LUi&flll 
<0f£*. &!£<0 1 9 3. 4 nmt::i5*t& 21****6 7%T 

[0 0 8 1 ] 

[£ffifl!l2 4] %MM2 2 tmm^LX, {ILHifcffll 
1 0»B8K«;;LTi£iftW2 lOWBi*. v^n^vn, 

A^y;Mf^ {2-J)\>tf)\s—)\') XJ^^-)AFiJ 
S> »8g<7) 1 9 3 . 4nmJCi5*t&aa^«i6 8 %T& 



10 



26 

* [0 0 8 2] 

i%mm 2 s ] mmm 1 1 -c»fc«ai 2 g * yxf w > 
^ ] j3-^v>fji/x-t;n 0 gizmmi. ico. 

2 /iDJ Ot7D>7^ ^^-ifv>T6iiL 34>* 
v»J n >^±tz^e h*£*U 9 Ot:, 6 0t> 

IB*? h^l/- h±T^-*>^*rffv^ K9 0. 7 p 

M4 5 1'JT^f^r^t>X7f>^ (RIE) 

( jl 7 f- > : Powe r=l 00 W, EA=5P 

a . 3 0 s c c m) 0 * Oft**S9 Ctf 

-To mnizLx, %mm \ sxntzmm. Rnmrnmi 
7 -e » fc » J3 1 tz o v * x t j. 7 ^ > ^ & a * ay £ t * 0 * 

[0 0 8 3] 
[*9] 





Xv^>^a«ffi (A/Bin) 




2 1 2 




2 0 9 




1 9 8 


• 


3 3 0 



[0 0 8 4] iEOtt**^ *«9JTJB^fc»ffittC 
F4 ^CTt^iy ^>^3SJK* s il< , Yy^^v^- 30 

[0 0 8 5] 

[HjfeWI2 6] HJfe0!)2 hSrfflv^ S 

*Tfc53v*- v S <ifc*«ffl« CAR LtzV 

TArFx^y7l/-fMStU; 0 f^tC^i 
9 Or. 6 0W^7hyi/-h±^-^U M2 
3 t O T ^ U Slfcift (2. SSftSBOx h7>f^7 

fWBiJtattci&a**:^;:^^ »tT6 0»WI*Wc 

m J/cm2 Ot|0. 2 5 L / S OJKffctt ft 
fee iOiijfeiEt^Hflill (S EM, BStUf^Brll, 
SE-4 10 0) CTJfttL^^-vittSLfc^ 



[0 0 8 6] 

Kl«2 7] HJfeWI2 6 knaHcLT, mL£ifEtf0 2 
2 coi/v^ hOft*>*) C£Jfc$l2 3 (OI/v^ h £JBv>T 

110. 25/^Di L/ST'*^/: 0 
[0 0 8 7] 

[H1W2 8] HftW2 6 fcH«KLt\ H LHlfc« 2 
2<OVV7s Y<Dftt>*) \zMWm2 4 0l/yX h£JBv>T 
ftotZo *<D&M, IM2 8mJ/cm2<7)^ JSSftK 
t±0. 25/im L/St4o/: 0 

[0 0 8 8] 

C, *5&W<0"7 * h Vv* hJflSciSfeti, 2 2 OnmJ^TO 

>^Bft7& ? a< . 2 2 0nmBlTOjE3en«fc < CA r F 
i**>-^U— 9*«r*jft3ti:1-* 7 * h Pvx h Cf If 



(15) — Z 5 9 6 2 6 



(51)Int.C1.6 ffiSUffi-f- JrflgSS^ FI &ffiS5%ttBr 

H 0 1 L 21/027 H 0 1 L 21/30 5 0 2 R 

(72)*9i* ««JH tt2£ 

J^M^E^ST I7f 1§ B 



